Brazil provides free antiretroviral (ARV) 
Introduction
The HIV/AIDS epidemic continues to expand globally; an estimated 40 million people are now infected with HIV, and projections suggest that an additional 45 million people will become infected in developing countries between 2002 and 2010 1 . Access to treatment, care, and support for people living with HIV/AIDS remains grossly inadequate. At the end of 2001, fewer than 4% of people in need of antiretroviral treatment in low-and middle-income countries were receiving it, and fewer than 10% of people living with HIV/AIDS had access to palliative care or treatment for opportunistic infections 1 . Unaffordable prices remain the most commonly cited reason for limited access to antiretroviral drugs; however, insufficient capacity of the health sector, including infrastructure limitations and shortage of trained personnel, is also a major obstacle to ART delivery in many countries 2 .
The Brazilian response to the HIV/AIDS epidemic is both unique and exemplary in several respects. In 2000, there were an estimated 600,000 people living with HIV/AIDS in Brazil 1 , in contrast to the 1.2 million the World Bank had projected a decade earlier 3 . The comprehensive set of prevention and care initiatives implemented by the Brazilian National STD/ AIDS Program, State and Municipal health secretariats, and non-governmental organizations is thought to have played a large role in altering the course of the Brazilian AIDS epidemic 1, 4, 5, 6, 7 .
Provision of antiretroviral therapy (ART) is a central piece of the Brazilian AIDS Program. Brazilian Federal law established free universal access to ART in 1996 8 , making Brazil unique in the developing world. Currently, about 150,000 persons receive ART in Brazil 9 . In the years following introduction of universal access, AIDS mortality rates declined by approximately 50% and inpatient hospital days due to HIV declined by about 60% 10 .
The Brazilian health system has succeeded in expanding access to ART. However, in addition to providing drugs, a successful HIV/AIDS treatment program must offer a comprehensive set of care and support services, including promoting early entrance into care, facilitating adherence to ART, integrating psychosocial support services with care, promoting protective behaviors, and providing ongoing training to medical personnel and psychosocial support staff 3, 5 . Patient adherence to treatment and clinical follow-up plays a particularly crucial role in allowing patients to achieve better outcomes 11, 12 .
A recent paper by Nemes et al. 13 presents data from a cross-sectional survey conducted with 1,972 persons living with HIV/AIDS in Brazil. The study found that 75% of participants were adherent to ART. According to the authors, the main predictors of non-adherence were: services with 100 patients or less, missed appointments, more complex treatment regimens, high number of daily pills, and patients with less than 2 years of formal education. Another recent study by Hofer et al. 14 found high rates of immunological response and adherence to ART among persons living with HIV/ AIDS in Brazil: 82% of 211 patients enrolled in the study achieved virologic/immunologic response to ART. According to data from both studies, the proportion of patients who presented good adherence levels and/or who achieved optimal biological outcomes due to ART was similar to reports from developed countries, suggesting that ART can be successfully implemented in developing countries' settings 13, 14 .
Patient adherence is a complex phenomenon that can be affected by a number of variables, including the difficulty of the treatment regimen, patients' access to social support, and patients' beliefs about the efficacy of the treatment 7 . Several studies suggest that physicianpatient communication has a particularly powerful effect on patient adherence to medication regimens 11, 15, 16, 17, 18 . Patients who receive comprehensive information about their ART regimens, who have access to culturally sensitive health services, and who have an open and non-judgmental dialogue with their health providers are more likely than others to be adherent to both ART regimens and clinical follow-up 11, 19, 20 . Good communication between patient and provider about patient lifestyle and preferences can improve ART adherence by aiding in the selection of an ART regimen tailored to the patient's lifestyle 16 , with lower pill burden, more convenient dosing, and more tolerable side effects 11 .
On the other hand, patients who receive inadequate information from their physicians and/or do not understand their physicians' prescriptions/recommendations are unlikely to adhere to therapy 15, 21 . Physicians' use of specialized/technical language, low literacy of patients, and other language barriers between patients and providers present a particular barrier to patient adherence 15, 22 .
Although these studies suggest a crucial role for physicians in fostering adherence, to date little is known about how physicians communicate with their patients about ART adherence. We conducted an exploratory study using in-depth qualitative interviews with physicians to improve understanding of how, from the physician's perspective, the patient-provider relationship can influence adherence to HIV treatment and care in Brazil.
Methods

Study population
Participants were recruited from physicians involved in the treatment and care of people living with HIV/AIDS at six public HIV/AIDS reference centers located in different areas of Rio de Janeiro, Brazil. All reference centers offer inpatient and outpatient HIV/AIDS treatment using multidisciplinary teams, and serve primarily low-income individuals from diverse racial/ethnic backgrounds. There were no formal clinic policies in place for communicating with patients about adherence at the time of the study. 
Data collection
Qualitative research aims to describe social phenomena and behaviors using rich contextual data that emphasize the subjective experiences of social actors. In-depth interviews provide a flexible tool to collect narrative data describing interviewees' perspectives 23 . This type of data can be difficult to assess using quantitative methods, particularly in the exploratory stage of research, before hypotheses can be clearly articulated. The value of a qualitative perspective has gained favor in social and behavioral health research, and in HIV/AIDS research in particular, where many of the social phenomena being studied are personal, intensely private, and sometimes illicit 23 .
For the current study, in-depth qualitative interviews were conducted with 40 physicians between 2001 and 2002. Interviews were semistructured and used a script that focused on attitudes about AIDS, experiences in the daily treatment of HIV-positive patients, thoughts about available treatments for HIV/AIDS, difficulties related to clinical practice, relationships with patients, barriers to and facilitators of patient adherence to treatment, and effectiveness of available services. Each physician was interviewed once, for about 60-90 minutes. All interviews were tape-recorded and later transcribed into an Atlas.ti database 24 .
All interviews were conducted in Portuguese. Selected quotes were translated into English and included in this paper to illustrate common barriers to ART adherence reported by the interviewees. The selection of quotes aimed to cover all expressed viewpoints while avoiding redundancy.
Analysis
Transcripts of the interviews were coded and the data analyzed for patterns of consensus, contrast, and variability. Data were analyzed using standard qualitative techniques, including contact summary sheets, inductive generation of coding categories, marginal remarks, and memos 25, 26 . Each of these techniques is described below in more detail.
Contact sheets are used to summarize interviews or other field contacts, and to focus subsequent contacts 26 . After each interview in this study, a contact sheet was filled out that answered the following questions: (i) What was the physician's approach to communicate about ART adherence with patients? (ii) How did the physician try to assess and encourage patient adherence to ART? (iii) What was the non-verbal context of the interview? (iv) Which areas of inquiry in the initial study framework -patient-provider ART adherence communication -did the interview bear on most centrally? (v) What new hypotheses or speculations were suggested by the interview? (vi) What changes, if any, should be made in subsequent interviews?
Transcripts of each interview were also analyzed line-by-line, and codes were developed to label key themes in the data. Codes were generated inductively, using "open coding" methodology, in which investigators break down, conceptualize, and categorize the data 25 . Concepts are created when investigators place a label on "happenings, events, or other instances or phenomena" 25 (p. 61).
Atlas.ti, a software program for computerbased text search and retrieval, was used to help to manage data during the coding process. Specifically, all coded segments of data were entered into Atlas.ti and the program was then used to print all data corresponding to each individual coding category, allowing a better analysis of specific themes such as ART communication barriers/facilitators collected among different participants. These data were then again reviewed on a line-by-line basis and subcodes were developed for each category (e.g. communication barriers include sub-codes such as insufficient time to talk with patient and lack of training).
In addition to coding, remarks were noted in the margins of interview transcripts and were further developed into memos during the analysis process. In qualitative methodology, marginal remarks reflect comments that occur to a researcher as coding proceeds 26 , while "memos represent the written forms of our abstract thinking about data" 25 (p. 10). Memos are used for analytical purposes; they do not simply summarize data, they make sense of it.
Ethical procedures
The study was undertaken with the approval of the Rio de Janeiro State University Research Ethics Committee. Participants were given verbal and written information about the project and signed an informed consent form before being interviewed. No personal or identifying information was retained within transcripts. All interviewees participated on a voluntary basis and no financial incentives were provided.
Results
Interviewee characteristics are summarized in Table 1 . All interviewees had at least 3 years of experience working in the field of HIV/AIDS.
All interviewees cited patients' poor adherence to ART and clinical follow-up as a frequent and relevant problem in their practice. According to the interviewed physicians, every patient has some "non-adherence (skip) moments". Barriers to adherence identified by physicians were diverse, and related to patients' lifestyles, beliefs, and the quality and characteristics of the patient-provider relationship. Barriers to adherence identified in in-depth interviews are summarized below.
Barriers to ART adherence related to patient-provider dialogue
• Insufficient time
The majority of physicians interviewed felt that a positive patient-provider dialogue helps to increase and maintain patient adherence. However, physicians often reported being overwhelmed, with insufficient time to assess patient needs or concerns that might affect ART adherence. Some physicians addressed this difficulty by referring their patients to other health professionals, such as counselors or nurses, who they felt were better equipped with the time and skill necessary to engage in dialogue with patients.
" • Difficulty discussing adherence Some participants expressed uncertainty about how to discuss ART adherence with their patients, and as a result, either avoided discussing adherence all together or adopted a judgmental tone, as illustrated below.
" • Patient perception of disease severity According to all interviewees, patients who have experienced AIDS-related symptoms they perceive as serious are usually more adherent than patients who have never had symptoms, or who consider their symptoms unimportant. The influence of self-perceived vulnerability on ART adherence is illustrated in the following quotes:
" 
Discussion
According to the international literature, adherence should be recognized as a complex behavioral process influenced by factors including medication regimen 12, 27 , provider-patient relationship 16, 28 , and patients' attitudes and beliefs about medication-taking and disease 29, 30 . We found that discussions between patients and physicians about the patients' concerns and well-being can encourage or, if absent or misguided, discourage adherence to drug regimens and retention of patients for follow-up, as well as helping to mediate the impact of patient beliefs on adherence.
Guidelines for ART care, including those issued by the Brazilian Ministry of Health 31 , recommend that physicians discuss treatment-related issues with their patients. We found that this recommendation was often not appropriately translated into clinical practice by the physicians in our study. Several physicians in the study did not feel that they were communicating effectively with their patients about ARV adherence and the issues surrounding it. Some physicians expressed uncertainty regarding how to broach the topic of adherence with patients, while others were simply not willing to discuss such issues with patients, or felt that they lacked adequate training and/or counseling skills. Others tried to engage their patients in a discussion about lifestyle and ARV adherence, but did not maintain an open and non-judgmental dialogue.
Insufficient time also played a major role in limiting participants' communication with their patients. Mainly due to understaffed services, the physicians interviewed were generally overwhelmed and had high caseloads. As a result, many physicians had to limit the amount of time they devoted to discussing treatment-related issues with their HIV-positive patients. These findings agree with those of a qualitative study conducted by Roberts 32 , which found that time constraints impaired physician-patient dialogue about adherence, and illustrate the barriers to adherence that can be posed by resource limitations and staff-constrained services.
Although adverse effects of medications may be inevitable, we found that insufficient provider responsiveness to patient concerns about ART side effects may increase the barrier these effects present to adherence. In contrast, effective communication and responsiveness to conflicts between patients' lifestyle and the requirements of medication regimens can act to improve patient adherence.
Corroborating the findings of a previous study by Gao et al. 33 , our results suggest that patients who have experienced more health complications perceive a stronger relationship between poor adherence and AIDS-related symptoms, and are more adherent to their medication regimen, when compared to patients with no prior complications. An open and culturally sensitive dialogue between patient and provider about the importance and effectiveness of ART may have the potential to improve adherence among patients who report they are "feeling healthy" and are therefore skipping doses. On the other hand, conflicts between physician and patients' beliefs can aggravate existing barriers to adherence, and may lead to the loss of patients for follow up.
Results of this study indicate that physicians in Rio de Janeiro may benefit from additional training about adherence counseling 23 . Given the potential for health care providers to increase (or jeopardize) HIV treatment adherence, it is imperative that patients have access to additional sources of information and support. Physicians should be trained and have the resources to refer patients to different services and/or colleagues. The health care system should develop a referral network of lowthreshold services, including mental health facilities, drug treatment centers, and social support facilities such as shelters, and monitor to ensure that individuals are able to access the services to which they are referred.
Our findings reiterate the importance of individualized care for achieving optimal patient adherence. Improved collaboration between NGOs, community-based organizations, and health services could help provide targeted support for adherence, including peer education, adherence groups, and information and educational materials, to specific populations. Such collaborations could also provide a more culturally sensitive environment to meet the needs of specific vulnerable populations, such as women, drug users, and the homeless.
Our recommendations of improved training, increased collaboration with NGOs, and establishment of a referral network should be feasible within the resource constraints of the Brazilian health care system, as their implementation would not require the creation of new health services or expensive health infrastructure. An increased role for collaborations and referrals could also reduce the caseload of physicians at overstrained health reference centers, allowing them to offer better treatment and care.
Some limitations of the present study should be noted. We assessed a sample of physicians recruited only in reference centers in Rio de Janeiro. Future studies should explore the patterns of adherence communication in settings such as primary health care centers, which serve fewer HIV-infected patients and are staffed by physicians who do not specialize in treating AIDS. By including patients, future studies should also examine an alternative perspective on the patient-provider relationship.
In addition, the study relied solely on interview data. Further research, including participant observation, is needed to capture actual interactions between physicians and patients. In addition, associations between styles of physician-patient communication and behavioral and clinical outcomes should be assessed using quantitative methods.
In conclusion, adherence to ARV therapy is likely to remain of utmost importance for years to come. Effective adherence strategies can improve viral suppression and health outcomes for people living with HIV/AIDS 22, 34, 35 . Achieving optimal adherence requires the commitment of both patient and provider. Physicians can best serve their patients by providing thorough information and open discussion about ART adherence beginning prior to the initiation of therapy and extending throughout the patient's lifetime. 
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